Although tomato flavour has not been a major goal for breeders, nowadays it becomes 28 important as it is a subject of consumer complaint. A better knowledge of tomato consumer 29 preferences, at the European level, should provide the basis for improvement of fruit quality 30 and for market segmentation. In the framework of a large European project, 806 consumers 31 from three countries, The Netherlands, France and Italy, were presented with a set of 16 32 varieties representing the diversity of fresh tomato offer in order to evaluate their 33 preferences. In parallel, sensory profiles were constructed by expert panels in each country.
To evaluate the sensory characteristics of the tomatoes, the sensory panels were trained by 143 an adapted Quantitative Descriptive Analysis (QDA®) methodology during 4 (in Italy) to 6 (in 144 France and Netherlands) training sessions. Performances of the panel have been controlled 145 during the last training session, where the consensus, accuracy and repeatability of the 146 results were validated as described in Sinesio and others (2007) and Lê and Ledauphin 147 (2006) . Trained sensory panels were composed of 15 assessors in France, 8 in Italy and 10 148 in the Netherlands. These panels were already specifically trained for the evaluation of and crown, washed with cold running water dried with a paper towel. A whole tomato was 152 presented per sample in a plastic plate. The samples were presented as a blind man 153 (identified by codes with 3 random numbers), in a monadic mode, and in a complete 154 balanced experimental plan. The presentation orders were optimised in order to limit the 155 order effect.
156
As panellists in each country had previously generated a list of descriptive terms for tomato 7 in 2 sessions separated by a 15' break) and gave a score from 0 to 10. Each product was 166 thus tasted once by each panellist. In Italy and the Netherlands, the 16 cultivars were tasted 167 twice by each panellist and scores were noted on a scale from 0 ("nul") to 9 ("strong"). old and have not taken part in a market research survey on tomato during the three months 176 before the test. The panels were equilibrated in gender and age although the frequencies of 177 age segments per location could differ. Central location test were conducted for each panel.
178
No information was provided to the consumers about the tomato cultivars.
179
The French panel was composed of 100 people per site, recruited by the service provider,
180
(Sensory Evaluation Laboratory of PEIFL, Avignon). The panels were managed according to 181 standard XP V 09-500 "Sensory Analysis -Methodology -general Directives for the 182 realization of hedonic tests in sensory evaluation laboratory in controlled conditions implying 183 of the consumers". In France the tests were performed during 2 successive sessions, each 184 consumer assessing 8 fruits per session, following a sequential monadic mode, in sensory 185 analysis boxes, under white light. The tomatoes were presented entire, placed on their 186 peduncular face in plastic plate. The consumers had a kitchen knife and an explanatory card 187 about the tasting protocol. They had water in bottle (Evian) to rinse their mouth between two 188 samples. The products were presented according to a complete balanced experimental plan.
189
No dummy sample was presented. Each sample was presented "as a blind man", i.e.
190
identified by a random code with 3 digits. The hedonic tests were carried out in parallel in the Consumers tasted 5 or 6 tomatoes in each session. The scale was the same as in France.
198
Appearance was also scored independently. In the Netherlands 8 fruits were scored in 2 199 sessions, over 2 consecutive days. Consumers started with the tasting of a dummy sample 200 that was not included in the data-analyses, followed by eight tomato samples according to a Euclidian distances and the number of clusters validated by k-means. Each cluster was then 231 described according to the consumer's answers to the questionnaires and to the cultivars 232 that were significantly characteristic for each segment.
233
A multiple factor analysis (MFA) was then performed on the table that described the 234 tomatoes, one line per cultivar, with as many columns as sensory attributes and consumers.
235
The three groups of descriptors from each country constituted the active groups, balanced in 236 order to give the same weight to each group. Three groups composed of the preference 237 scores of each country were then projected on the common plan, which allowed the 238 comparison of preference maps. Products that were specific to one or two countries were 239 added as supplementary individuals (BS1504, Cotabel, Marmandino, Picolino, Savantas and 240 Thesis). A hierarchical MFA was finally performed integrating all data (function HMFA in 241 SensoMineR). The fact that the groups of descriptors are different from one country to 242 another is taken into account in the Multiple Factor Analysis (MFA) and in the Hierarchical
243
Multiple Factor Analysis (HMFA). These methods were developed to take into account such 244 structure of variables organised in several groups (variables are descriptors and groups, the 245 three countries). In the HMFA, in each country, two groups of variables were considered, that they prefer sweet fruits and that thick skin is not a problem for them. Gender was not a 292 discriminating characteristic.
294

Descriptive profiling and consumer preferences in the Netherlands
295
In the Netherlands 16 cultivars were compared ( Table 1) . The panel characterised the 296 products with 27 descriptors including several after-taste descriptors ( Table 2) . Salty taste, 297 several after taste (at_rough, at_chemical,…) and odour descriptors did not discriminate the 298 products and were thus not considered in the subsequent analysis. 
306
Thesis rather acid, with green taste and low sweetness.
307
The Dutch consumer panel was composed of 323 consumers spread in three cities.
308 Table 4 shows the average score per cultivar and those that were significantly scored higher 309 or lower than the average score. The external preference map confirmed the preference for 310 Red Delight and Cheers as more than 60% of consumers scored these lines higher than 311 average (Fig. 3) . Cultivars Alison, Hipop, Bonaparte, Maribel and Nun3120 were less 312 appreciated. The cluster analysis of preferences revealed four segments ( Table 4 ).
313
Consumers in segment 1 preferred sweet, juicy cultivars, with tomato-like and spicy taste. In 314 this segment, 45% of the consumers had a higher school level. Flavour was more important 315 to them than fruit size. Consumers in segment 2 attributed more importance to price than to 316 fruit size. They buy their tomatoes in market place and frequently buy beef type tomatoes. 
